Objectives: Buckle fractures are the most common wrist fractures in children, yet there is little literature regarding their management. This study examined the management of these fractures and attitudes toward their immobilization by pediatric emergency department (ED) physicians and pediatric orthopedic surgeons. Methods: A standardized survey was mailed to all pediatric orthopedic surgeons and pediatric ED physicians at 8 Canadian children's hospitals. Results: Eighty-seven percent of physicians responded, including 33 of 39 pediatric orthopedic surgeons and 84 of 96 pediatric ED physicians. Sixty-four percent of respondents believe that wrist buckle fractures always need to be immobilized; pain control was most frequently cited for this belief. Physicians who did not believe that all buckle fractures need to be immobilized indicated that these fractures are inherently stable and have a low risk of refracture. Forty-eight percent of the orthopedic surgeons prefer below-elbow casts, 30% prefer a combination (splint and cast) and 12% prefer backslabs. Sixty percent of ED physicians "usually or always" use casts and 31% "usually or always" use backslabs. Although there was variation among the orthopedic surgeons regarding the recommended length of immobilization, most (70%) recommended 2 to 4 weeks, although some (12%) treated only until pain free. ED physicians showed greater diversity regarding length of immobilization. Conclusions: Although many physicians believe that wrist buckle fractures need to be immobilized, a significant number do not. There is substantial variability in the type and length of immobilization used. This variability suggests that the optimal management strategy for wrist buckle fractures is unclear and should be determined in future prospective studies.
Introduction
Buckle fractures of the distal radius and ulna are a common form of wrist fracture in children and a frequent reason for visits to the emergency department (ED). According to the Canadian Hospitals Injury Reporting and Prevention Program (CHIRPP), wrist and forearm fractures represent about 7% of all injury-related pediatric ED visits, 1 and data from one of the hospitals participating in the present study (the Children's Hospital of Eastern Ontario, Ottawa) suggest that buckle fractures may represent over half of these cases (Plint AC, Perry J, Tsang JLY, unpublished data, 2002). Often these children present several days after the injury with complaints of discomfort or swelling. In this scenario, questions have been raised as to the probable outcome had medical attention not been sought. While standard orthopedic textbooks recommend 2 to 4 weeks of immobilization in a short arm cast, 2,3 management of wrist buckle fractures is variable: some children are placed in a cast, others in a splint, and the duration of immobilization differs from physician to physician.
The aim of this study was to determine the beliefs of pediatric ED physicians and pediatric orthopedic surgeons about whether immobilization is necessary, what the preferred immobilization technique is, and what duration of immobilization is necessary. We anticipated that significant variation in practice and attitudes toward immobilization exists and that such variation might relate to practice site, physician's specialty and number of years in practice.
Methods

Study design
This cross-sectional study surveyed pediatric ED physicians and pediatric orthopedic surgeons regarding their management of wrist buckle fractures and attitudes toward immobilization. emergency research group.* All physicians whose primary clinical appointment was to the pediatric ED (herein referred to as "ED physicians") or to the pediatric orthopedic service (herein referred to as "orthopedic surgeons") were eligible for study participation. The research ethics committee at the institute of the principal investigator (A.P.) deemed this proposal exempt from formal review.
Study setting and population
Survey tool
A standardized self-administered questionnaire was developed, pretested among a convenience sample of physicians, and then mailed to all eligible participants in November 2001. The questionnaire consisted of a series of single-and multiple-select closed-ended items; however, these items also allowed for selection of a residual "other" category. In cases where respondents felt that their response did not correspond to those already listed (i.e., they selected "other"), they were asked to elaborate upon their answer in full text. It was decided, a priori, that all full-text responses would be entered into the database and later examined. If a sufficient number of respondents gave a similar full-text response, the database would be revised to reflect this new category.
Study protocol
Study coordinators at each site identified eligible participants and distributed the surveys. A modified Dillman's method was used for contact and follow-up procedures. 4 Non-responders received second and, if necessary, third direct mailings. 4 Participants were identified only by study number, and the site coordinators and principal investigator were blinded to this assignment, thereby assuring respondent confidentiality.
Data entry and analysis
Data entry and analysis were performed using the SPSS-PC Version 10 statistical package (SPSS; Cary, NC). Descriptive statistics were used to characterize the sample, vis-à-vis length of time since graduation from medical school and years of practice in specialty. Response rates were calculated, overall, by site and by specialty (ED physician vs. orthopedic surgeon). Frequencies of responses to questionnaire items that solicited information regarding physicians' current management of wrist buckle fractures, and their attitudes toward immobilization and backslabs were tallied. The statistical significance of observed differences between categorical independent variables (i.e., site, specialty, length of time in specialty) was assessed using the Mantel-Haenszel chisquared test or Fisher's exact test, where appropriate. In the case of continuous variables of interest, Tukey's method was used to adjust for multiple comparisons if the one-way analysis of variance (ANOVA) indicated that differences existed between means. Alpha was set at 0.05 for all significance tests.
Results
Respondents
At the 8 children's hospitals, 135 eligible participants were identified and 117 returned completed surveys, for an overall response rate of 87%. This included 84 of 96 ED physicians and 33 of 39 orthopedic surgeons. Response rates, by site, ranged from 76% to 100%. The orthopedic surgeons had been in practice for significantly longer, averaging 23.6 years (range 8-43) from medical school graduation versus 14.9 years (range 4-34) for the ED physicians.
Attitudes toward immobilization
Sixty-four percent (75/117) of respondents believed that all wrist buckle fractures require immobilization. Figure 1 shows that the prevalence of this belief varied widely at individual sites, ranging from 14% to 90% (p = 0.015); however, it was not significantly associated with length of practice or specialty. Table 1 summarizes the reasons why physicians believed (or did not believe) that all buckle fractures require immobilization. ED physicians and orthopedic surgeons provided similar reasons, except that ED physicians were more likely to be influenced by "parental factors."
To determine whether the severity of the buckle fracture would influence attitudes toward immobilization, respondents were shown 2 x-rays: a "mild" buckle fracture (with buckling visible only on the lateral view) and a "severe" buckle fracture (with buckling visible on both the anterior-posterior and lateral views). Sixty-six percent of respondents reported that they would immobilize the "mild" fracture, and 79% would immobilize the "severe" fracture. These attitudes did not vary significantly by specialty or site. ED physicians were more likely to cite pain relief (p < 0.001) and parental factors (p = 0.017) as key reasons to immobilize "severe" buckle fractures. Orthopedic surgeons were more likely to cite the risk of refracture as an important reason to immobilize "minor" fractures (55.8% vs. 42.4%; p = 0.04). Table 2 summarizes ED physician responses regarding the preferred initial immobilization method for different types of pediatric buckle fractures. When questioned about their preferred immobilization method for the entire treatment course, 48% of orthopedic surgeons preferred below-elbow casts, 12% preferred splints, 30% preferred a combination of splint and cast, and just over 6% had no preference. Orthopedic surgeons were also asked which factors would influence their decision regarding length of immobilization. The most commonly cited factors were child's age (85%), degree of child's cooperation (58%), severity of buckling (55%) and severity of pain (52%). Only 15% of surgeons felt that a history of a previous wrist fracture should influence length of immobilization. Table 3 suggests that ED physicians tend to recommend shorter immobilization periods than do orthopedic surgeons.
Current management of wrist buckle fractures
Use of backslabs
Sixteen percent of ED physicians and 52% of orthopedic surgeons reported never using backslabs (p = 0.001). In cases where backslabs are used, 52% of ED physicians allow their removal for bathing and 15% "usually or always" allow their removal for other activities. A majority (64%) of ED physicians recommend that, apart from these specific activities, patients should wear the backslab at all times during the immobilization period.
Discussion
Pediatric buckle fractures of the wrist are common injuries, yet little has been published regarding their treatment. [5] [6] [7] This study, the first to address the current management of wrist buckle fractures by pediatric ED physicians and orthopedic surgeons, identified significant practice variation among ED physicians and orthopedic surgeons regarding the need for immobilization and the preferred type and duration of immobilization. There was striking variability (between sites) in the proportion of physicians who believed that all wrist buckle fractures should be immobilized. While most physicians believed some form of immobilization was necessary, a substantial number did not. Our data suggest that orthopedic surgeons and pediatric ED physicians differ in their opinions about the reasons for immobilization and in the value of backslabs. In determining the need for immobilization, ED physicians more often reported concerns about pain relief and parental factors, whereas orthopedic surgeons reported more concerns about the possibility of refracture. In addition, many of the physicians (orthopedic surgeons, 52%; ED physicians, 16%) re- ported "never" using backslabs. These results contrast sharply with recent British studies showing that splinting is a common and accepted treatment. 6, 7 In one of the studies, most British orthopedic surgeons indicated a preference for 1 to 4 weeks of immobilization using a splint. 6 In the other, all of the children were treated with a backslab. 7 The use of follow-up x-rays also varies widely, with some physicians never ordering follow-up x-rays and others ordering up to 3 such films. 5, 6 It appears that, even among pediatric orthopedic surgeons, there is no "gold standard" for wrist buckle fracture management.
This level of practice variability, along with the paucity of evidence showing benefit of immobilization, suggests the need for well designed prospective trials to determine whether any of the described management strategies are associated with better clinical outcomes. On one hand, immobilization may reduce pain and enhance healing; on the other, to a child, casting or splinting may represent significant limitation in performing and enjoying activities. Furthermore, cast-related problems and the need for follow-up and cast removal represent an inconvenience to families and, perhaps, an unjustified burden on our health care system.
Limitations
Reliance on self-reporting is a limitation of this study. What doctors say they do may not be what they actually do; therefore, prospective confirmation of actual practice patterns and patient outcomes would be more accurate. However, given that there are no clinical practice guidelines and there is no clear consensus around optimal management, it is unlikely that participants would have felt the need to censor their responses. The validity of our findings is supported by our 87% response rate and the inclusive nature of the study sample, which represents a majority of the pediatric orthopedic surgeons and pediatric ED physicians in Canada.
While we described the preferred management strategies of the physicians surveyed, we did not study the influence of orthopedic surgeon management preferences upon ED physician management (or vice versa). Nor did we assess whether the cost and availability of splinting materials, and the time involved in casting influence treatment decisions. Finally, although we did not survey physicians from non-tertiary centres, it is likely that a similar or greater degree of practice variation would be seen in these settings -further supporting the need for future research in this area.
Conclusions
There is substantial variability among physicians and between centres in the management of children with wrist buckle fractures. The wide variability, lack of consensus and paucity of outcome data suggests the need for well designed prospective trials to determine the optimal management for this common pediatric injury.
